The ratio of the Larmor frequencies of 43Ca and 37C1 has been measured and a magnetic moment for 43Ca of ^(43Ca2+ in D20) = -1.315645 (7) /uy; has been calculated. 43Ca chemi cal shifts have been determined in aqueous calcium salt solu tions with 43Ca in natural abundance, also at low concentra tions. The latter result is interesting for 43Ca studies in bio logical systems. Introduction 43Ca, the only stable Calcium isotope which can be studied by the NMR-method, has a natural abundance of 0.129%. Therefore there exist no 43Ca NMR studies in natural abundance, although 43Ca is an interesting element in biological systems. A few studies in this area were done by Bryant1 with enriched material.
Introduction 43Ca, the only stable Calcium isotope which can be studied by the NMR-method, has a natural abundance of 0.129%. Therefore there exist no 43Ca NMR studies in natural abundance, although 43Ca is an interesting element in biological systems. A few studies in this area were done by Bryant1 with enriched material.
Jeffries2 has determined the nuclear magnetic moment of 43Ca, ju(43Ca) = -1.3152 (2) jUy by measuring the ratio of the Larmor frequencies of 43Ca and 2H in an aqueous solution of CaBr2 en riched to 68 percent 43Ca, with a paramagnetic cata lyst. With the optical pumping method, Olschewski 3 determined the nuclear magnetic moment on free 43Ca-atoms; the value is ja (43Ca) = -1 .3 1 5 37(60) juN .
We have done NMR measurements of naturally abundant 43Ca in aqueous solutions of CaBr2, CaCl2 and Ca(N03) 2 and have measured the ratio of the Larmor frequencies of 43Ca and 37C1 for cal culating a magnetic moment of 43Ca and for evalu ating a shielding constant4.
Experimental
Because of its low natural abundance and the spin 7 = 7/2, the 43Ca NMR signal has only a relative sensitivity of 8. aqueous CaCl2 solution. Within a measuring time of 48 minutes, a reasonable signal-to-noise ratio was achieved for solutions down to 0.5 molal. The chemical shifts were measured relatively to an external standard by the sample exchange techni que; the NMR signal of 43Ca in a 7.2 molal solution of CaCl2 in H20 was our external standard. The chemical shift is given by < 3 = Sample -Standard > a negative value means a shift to lower frequency in a constant field. Cylindrical samples of 10 mm dia meter were used, no bulk susceptibility corrections were made, since they are smaller than the other er rors. The temperature for all the measurements was (303 ± 3)K.
Chemical shifts of 43Ca
The dependence of the Larmor frequency of 43Ca was measured in solutions of CaCl2, CaBr2 and Ca(N03)2 in H20 and D20. Results are given in Figure 2 .
The behaviour of the chemical shifts in the chloride and bromide solutions is opposite to that found in corresponding magnesium solutions by 25Mg NMR studies 7. The size of the 43Ca chemical shifts is larger than that of 25Mg.
Although one must assume that 43Ca has a qua drupole moment, the size of which is unknown, the linewidths are smaller than 30 Hz for concentrated chloride solutions.
A further result is, that 43Ca investigations are possible also at low concentrations, which seems to be important for direct studies of calcium environ ments in systems of biological interest.
The ratio of the Larmor frequencies of 43Ca and 37CZ and the magnetic moment of 43Ca
In an aqueous solution of CaCl2 the ratio of the Larmor frequencies of 43Ca and 37C1 (at about 6.275 MHz) was determined. The sample consisted of 41.36 mol% D20, 46.92 mol% H20 and 11.72 mol% CaClo . The Larmor frequencies were measured alternately in this sample in a constant field only by varying the excitation frequency. On four dif- This moment is affected by the uncertainty of the magnetic moment of the proton and is not cor rected for the ionic diamagnetism. The negative sign results from 2. For evaluating the shielding constant4 o* = 1 -iMsW^atom» the ^atom of Olschewski 3 is used, but the accuracy of this measurement is too low, the only possible result is o* (43Ca2+ in DoO) = -0 .0 0 0 2 (5 ).
